Abstract. While industry-oriented applications have been extensively investigated, the mold combination 3D printing product creativity for vocational college students is unexplored. First, this study collects the status of mold technology and 3D printing in various countries, the scope of technical knowledge of molds and the relevant literature on creativity performance. In addition, this study involves a quantitative and qualitative content analysis of relevant documents, textbooks and educational objectives of mold performance creativity, which includes mold technology, 3D printing design and production, industry-oriented applications in three hierarchies and 21 indexes. Second, this study assesses these criteria by employing the analytic hierarchy process (AHP) technique to solicit opinions from 11 experts by using questionnaires. Results show that mold technology, 3D printing design and production, industry-oriented applications have weights of 34%, 32.4%, 33.6%, respectively.
Introduction
Mold combine 3D printing is one of the typical machine-tool goods that are necessary for modern industries to run mass-production. Mold products are highly customised regarding transportation machinery, electric machinery and equipment, household goods, office goods, optical devices and equipment, construction materials and equipment, toys and sundries [1] . That is, molds are widely used throughout the manufacturing industry, from the simplest daily commodities to high-precision electronic components. Therefore, the mold industry is critical to the development of manufacturing in a country and a significant element in modern manufacturing. The primary cause of unbalanced supply and demand comes from the gap between the number of personnel produced by academia and the demands of industry. As a result, to cope with industrial demand, the educational system must switch from courses emphasising academic theories to courses focusing on the combination of theoretical foundations and professional technical abilities. Technical creation is not only the ability to manufacture; it involves research and development, as well. It also includes product design, production methods, planning, organising and executing innovative activities for an enterprise's technical system. The competencies that students need can then be converted to observable data using competence indicators that reflect their learning performance. A competence indicator is a type of competence-oriented curricular goal. As a result, the transformation of curriculum to include competence indicators has become a crucial and mandatory foundation stone in current technical and vocational education.
Industry-oriented competency is the competency of a person to successfully get and keep a job. Technological training should be directed to develop the key competencies and problem-solving abilities of student. Competency standards are considered by training as the interface of technological education and the employment market, i.e., in order to train students to satisfy the needs of an industry, the technological schools should provide appropriate curricula to meet the demands of the employment market. One of the best ways to reduce this discrepancy, so that they are more correlation between them, is through the application of competency standards. The employment problems faced by university students in Taiwan are not unique to Taiwan -the developed and rapidly developing countries in the world are also facing the same situation. Therefore enhancement of the employability of students as one of the main goals of education reform [2] .
To reconsider the professional practical abilities required by students and the mold 3D print personnel demand of industry, it is imperative to plan a curriculum for mold design and analysis. Verner and Merksamer [3] found the students in the course to give a short lecture on a certain aspect of teaching design and manufacturing. The topics included the following: user centered design, social implications of industry automation, student engagement in design and manufacturing, connections between religion/ethics and engineering, ergonomics in engineering design, fostering creativity in learning design and manufacturing, teaching through industrial visits, 3D printing in design education. Steuer and Na [4] revealed there were about 18 articles on the AHP combined with finance, whereas Vaidya and Kumar [5] found there were 150 articles using the AHP for general applications. Besides applying to the finance sector, the AHP was adopted in education, engineering, government, industry, management, manufacturing, personal, political, social, and sports [6] . The analytic hierarchy process aims to systematise complex problems. The AHP can be applied to a curriculum emphasising practical mold creative abilities to delaminate the phases. This structure can help curriculum planners to analyze the complexity of a curriculum when dealing with complicated and divergent curriculum requirements [7] .
Literature Review Analytic Hierarchy Process
The Analytic Hierarchy Process (AHP), developed by Satty in 1971, is an analytic logic that combines inductive and deductive methods. It is an effective decision-making method that reflects the process of decomposition, judgment, and the synthesis of decisive thinking in humans. The AHP primarily is utilised in the multiple-goal decision-making method. The AHP method maps complicated decision problems to a hierarchical diagram. With the resulting criteria hierarchy structure, eigenvectors can be calculated using a matrix of pair comparison of each criterion by a nominal scale. It can be used to represent and calculate the weights of each criterion in certain hierarchies and then organise them, creating a reference for decision analysis.
Establish a Hierarchical Relational Framework
Researchers must carefully identify their research problems. The Delphi method was applied to define the evaluation criteria and sub-criteria. Murry and Hammons suggested that the Delphi method should summaries expert opinions on a range from 10 to 30 [8] . Therefore, an initial questionnaire was distributed to 11 experts. This questionnaire included five criteria and 16 sub-criteria. A hierarchy framework was then established, containing the decision goal, the alternatives for reaching it, and the criteria for evaluating the alternatives. According to research by Saaty [9] , it is inappropriate to have more than seven elements in one hierarchy. Next, in this study, a comparison matrix was developed by comparing pairs of criteria or alternatives. This pairwise comparison helps experts independently judge the contribution of each criterion to the objective. Following Saaty, the researcher assigned a single number drawn from the fundamental 1-9 scale of absolute numbers [10] .
Check the Consistency of the Judgments
In this step calculations were performed to find the maximum eigenvalue, consistency index (CI), consistency ratio (CR) and normalized values for each alternative. The consistency test aims to eliminate possible inconsistencies revealed in the criteria weights by computing the consistency level of each matrix, and is one of the essential features of the AHP method. The CR determines and justifies the inconsistency in the pairwise comparisons made by the respondents in this study. If the CR is less than 10%, it is considered adequate to interpret the results [11] .
Results and Discussion
The consistency test was used to screen effective questionnaires and control the reliability of the results. By using AHP pair-wise comparison, the relative weights of all criteria was obtained to construct the weight system and provide as a valuable reference for relevant units. Table 1 shows the comparison of relative weights for individual major criteria. In respect of the hierarchy of evaluation criteria, eleven experts from universities of Taiwan suggested that the most important three criteria were as follows: mold technology (0.340), industry-oriented applications (0.336), 3D printing design and production (0.324). Table 2 also shows the relative weight for individual sub-criteria under specific major criteria. Under the evaluation criterion of "Mold technology," the experts suggest that the most important criterion was "Punch mold and plastic mold design" (0.210). Under the evaluation criterion of "3D printing design and production," the experts suggest that the most important criterion was "Basic drawing" (0.315). Under the evaluation criterion of "Industry-oriented applications," the experts suggest that the most important criterion was "Optical industry" (0.185). 
Conclusions
This study determined the industry-oriented most important three criteria were as follows: mold technology (0.340), industry-oriented applications (0.336), 3D printing design and production (0.324). Although the priority of the mold combine 3D print curriculum was thoroughly investigated in this study, the limitations should be addressed in future studies. This study was conducted with relatively small samples, especially of the mold experts. This may have caused a sample selection bias problem. This study applied the AHP approach, and found it useful for a complicated mold combine 3D printing curriculum problem. The analytic hierarchy process can be applied to future studies on various multi-criteria curriculum planning problems in educational areas.
